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© WATER-SWELLABLE SEALANT. 

© A water-swellabte, humidity-curing type of one-pack 
polyurethane sealant containing as necessary ingredients (1) 
a water-swellable urethane prepolymer having 1.5 to 10% 
terminal NC0 groups and being prepared by reacting a 
potyoxyalkylene ether polyol in which oxyethylene group 
accounts for 50 to 90% of the total oxyalkylene chain 
molecular weight with a polyisocyanate, (2) a weter- 
nonswetlable urethane prepolymer containing terminal NCO 
groups and being obtained by reacting a poK/oxyalkytene 
ether polyol having C 3 to C 4 alkylene groups with a 
pofyieocyanate, and (3) a filler, has an Improved storage 
stability. 
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WATER SWELIABLE SEALANT 
[Field of the Invention] 

The present invention relates to water-swellable moisture- 
curing one-package polyurethane sealant of which storage 
stability is improved. 

More particularly, the present invention relates to water- 
swellable moisture-curing one-package polyurethane sealant which 
has rapid curing rate, short time to tack free, excellent 
mechanical strength of cured material, and excellent water- 
stopping effect. 
[Description of the Prior Art] 

One package type polyurethane sealant was conventionally in 
wide use for sealing material, binder, and caulking material in 
the field of public and construction works. Recently, water- 
swellable material is gradually being popularized in order to 
improve water-stopping effect on the joint sealing or hume 
pipies. Water-swellable one-package sealant is extremely required 
in the public and construction works for easy Workability and 
excellent water-stopping effect. 

Japanese patent (examined) 49-30209 discloses a fairly good 
polyurethane sealant. It has, however, insufficient storage 
stability in the case of adding filler in order to adjust to the 
practical use. This is caused by the viscosity increasing or 
partial curing induced by the reaction of the water in the filler 
and urethanprepolymer. 
[Summary of the invention] 

We studied the storage stability of the sealant and 
discovered that the mixture of specific water-swellable 
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polyurethane prepolymer and non water-swellable polyurethane 
prepolymer gives water-swellable moisture-curing one-package 
polyurethane prepolymer which possesses remarkably improved 
storage stability. 

The water-swellable moisture-curing one-package polyuretane 
sealant of the present invention essentially comprises, 

(1) water-swellable polyurethane prepolymer having 1.5-10 % of 
terminal NCO group content obtained by reacting polyisocyanate 
with one or more polyetherpo lyol having the following general 
foumula , 

RKOR^OHlp " (I) 
(where R is polyhydric alcohol radical; (OR 1 ) n is polyoxyalkylene 
chain comprising 50-90 weight % of oxyethylene unit and 50-10 
weight % of oxyalkylene unit having 3-4 carbon atoms; n is the 
number which represents the polymerization degree of said 
polyoxyalkylene chain, such n restricts the hydroxy group 
equivalent of the said polyetherpolyol (1) 500 - 4000; p is the 
number of 2-8) 

(2) non water-swellable polyurethane prepolymer having terminal 
NCO groups obtained by reacting polyisocyanate with one or more 
polyetherpolyol having the following general foumula, 

R 2 [(OR 3 ) m OH] q (ID 
(where R 2 is polyhydric alcohol radical; (OR 3 ) m is 
polyoxyalkylene chain comprising oxyalkylene unit having 3-4 
carbon atoms; m is the number which represents the polymerization 
degree of said polyoxyalkylene chain, such m restricts the 
hydroxy group equivalent of said polyetherpolyol (2) 500 - 4000; 
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and (3) filler. 

[Detailed Description of the Invention] 

The preferred examples of the polyhydric alcohols which 

corresponds R in the above general formula (I) are aliphatic 
dihydric alcohols (ethylene glycol, propylene glycol, 1,4- 
butylene glycol, neopentyl glycol etc.), aliphatic trihydric 
alcohols (glycerol, trioxyisobutane, 1,2,3-butanetriol, 2-methyl- 
1,2,3-propanetriol, 2 -e thy 1 -1 , 2 , 3 -bu t anet r io 1 , 2,3,4- 
pentanetriol, 2,3,4-hexanetriol , 4-propyl-3,4,5-heptanetriol, 
2,4-diraethyl-2,3,4-pentanetriol, pentamethy lglycero 1 , 
pentaglycerol, 1,2, 4-butanet r io 1 , 1 , 2 , 4-pentane t r io 1 , 
trimethylolpropane etc.), aliphatic tetrahydric alcohols 
(erythrite, pentaerythr ite, 1,2,3,4-pentanetetrol , 2,3,4,5- 
hexanetetrol, 1 ,2,3,5-pentanetetrol, 1,3,4,5-hexanetetrol etc.), 
aliphatic pentahydric alcohols (adonite, arabit, xylit etc.), 
aliphatic hexahydric alcohols (sorbit, mannit, idite etc.). The 
preferred polyhydric alcohols are di, tri, or tetrahydric 
alcohols, particularly propylene glycol and glycerol. 

Polyetherpolyols represented by the above general foumula 
(I) can be obtained by adducting ethylene oxide and alkylene 
oxide having 3-4 carbon atoms to the said polyhydric alcohols 
with conventional method , so as to get proper molecular weight 
and ethylene oxide unit content. While ethylene oxide and 
alkylene oxide having 3-4 carbon atoms can be adducted in the 
random or block to form polyetherpolyols, the former is preferred 
in the present invention. The preferred examples of the alkylene 
oxide having 3-4 carbon atoms are propylene oxide and butylene 
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oxide, particularly propylene oxide. 

The content of the oxyethylene unit in the polyetherpolyol 
is 50-90 weight %. If the content is over 90 weight -% , 
polyurethane prepolymer having NCO group may crystallize at the 
room temeprature to lose good workability. If the content is 
below 50 weight %. the effect of the present invention is not 
found. The 50-90 weight % of the ethylene oxide unit is 
particularly preferred in the case of random type polyoxyalkylene 
chain, and the 70-90 weight % is particularly preferred in the 
case of block type polyoxyalkylene chain. 

It is preferred to use the polyetherpolyol having 1000 - 
10000 of the molecular weight, particularly 2000 - 10000 in- the 
case of tri or more polyf unctional polyetherpolyols obtained by 
originating from tri or more polyhydric alcohols. 

The preferred examples of the polyetherpolyols represented 
by the above general formula (I) are the difunctional 
polyetherpolyols represented by the following general formula, 

R , [(OR' 1 ) n OH] 2 (i-i) 
(where R' is dihydric alcohol radical; (OR« 1 ) n is polyoxyalkylene 
chain comprising 50-90 weight % of oxyethylene unit and 50-10 
weight % of oxypropylene unit; n is the number which represents 
the polymerization degree of said polyoxyalkylene chain, such n 
restricts the hydroxy group equivalent of the polyetherpolyol 500 
- 4000) . 

The preferred examples of such difunctional polyetherpolyols 
are the polyethers having 500 - 4000 of hydroxy group equivalent 
and 50-90 weight % ethylene oxide content obtained by adducting 
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ethylene oxide and propylene oxide to propylene glycol in random 
or block. 

The another preferred examples of the polyetherpolyols 
represented by the above general formula (I) are the trifunctional 
polyetherpolyols represented by the following general formula, 

R " [(0R, l>n 0H l3 t 1 " 2 ) 
(where R" is trihydric alcohol radical; (OR , 1 ) n is 
polyoxyalkylene chain comprising 50-90 weight % of oxyethylene 
unit and 50-10 weight % of oxypropylene unit; n is the number 
which represents the polymerization degree of said 
polyoxyalkylene chain, such n restricts the hydroxy group 
equivalent of the polyetherpolyol 500 - '4000). 

The preferred examples of such trifunctional 
polyetherpolyols are the polyethers having 500 - 4000 of hydroxy 
group equivalent and 50-90 weight % ethylene oxide content 
obtained by adducting ethylene oxide and propylene oxide to 
propylene glycol. in random or block. 

It is preferred to use, as the water-swellable polyurethane 
prepolymer (1) of the present invention, the terminal NCO group 
containing prepolymer obtained by reacting polyisocyanates with 
the mixture of difunctional polyetherpolyol (1-1) obtained by 
originating from dihydric alcohols such as propylene glycol and 
trifunctional polyetherpolyol (1-2) obtained by originating from 
trihydric alcohols such as glycerol. 

It is specially preferred to mix difunctional 
polyetherpolyol (1-1) and trifunctional polyetherpolyol (1-2) on 
the weight ratio 9:1-7:3. 

The examples of polyisocyanates of the present invention are 
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the ieocyanateB represented by the following general formula 

(where is the benzene ring or naphthalene ring, -NCO is ring 
substituted isocyanate group, Z is ring substituted halogen atom 
or alkyl or alkoxy group having 3 or less carbon atoms, n is the 
number 0, 1, or 2) 

such as 2,4-toluenediisocyanate, 2,6-toluenediisocyanate, 1,4- 
naphthylenediisocyanate, 1, 5-naphthyl enedi isocyanate , 1,3- 
phenylenedi isocyanate, 1,4 -phenyl en ediisocyanate, 1- 
isopropylbenzene-2 , 4-diisocyanate ; 

the isocyanates represented by the following general formula 

-[(CH 2 ) m NCO] 2 
•( % J n 

(where (^) is the benzene ring or naphthalene ring, -(CH 2 ) m NCO is 
ring substituted alkyleneisocyanate group, Z is ring substituted 
halogen atom or alkyl or alkoxy group having 3 or less carbon 
atoms, n is the number 0, 1, or 2) 

such as tO ,tu-diisocyanate-l,2-dimethylbenzol, O>,u>-diisocyanate- 
1 , 3-dimethylbenzol ; 

the isocyanates represented by the following general formula 

A[ Q (CH 2 ) n NCO] 2 
(where A is -CH 2 » or alkylene group having 3 or more carbon 
atoms such as CH3-C-CH3, is the benzene ring or naphthalene 

ring, , Z is ring substituted halogen atom or alkyl or alkoxy 
group having 3 or less carbon atoms, n is the number 0, 1, or 2) 
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such as 4 r 4 , -dipheny 1 me than e d i i s oc y an a t e , 2,2'- 
dimethyldiphenylmethanediisocyanate, 3,3*- 



:dichroldiphenyldimethylmethane-4 , 4 1 -diisocyanate; 
the isocyanates represented by the following general formula 



(where Z is ring substituted halogen atom or alkyl or alkoxy 
group having 3 or less carbon atoms, m is the number 0, 1, or 2) 
such as biphenyl-2, 4-diisocyanate, bipheny 1-4 , 4'-diisocyanate, 
3,3 , -dimethylbiphenyl4,4'-diisocyanate f 3, S'-dimethoxybiphenyl- 
4,4 'diisocyanate; 

diphenylsulf one-4 , 4 1 -diisocyanate ; 

the isocyanates obtained by hydrogenating aromatic rings of the 
above mentioned isocyanates such as dicyc lohexane-4 , 4 
diisocyanate, t^tu-diisocyanate-l ,2-dimethy Ibenzene, tt>,u/- 
diisocyanate-l,3-dimethylbenzene; ^ 

the isocyanates having substituted urea group obtained by 
reacting 1 raol of water and 2 mo Is of diisocyanate (for example, 
ureadiisocyanate obtained by reacting 1 mol of water and 2 mo Is 
of 2,4-toluenediisocyanate) ; 

urethodioned iisocyanate obtained by dimerizing aromatic 

diisocyanates with conventional method; 

propane-l,2-diisocyanate; 

2 , 3-dimethylbutane-2 ,3-diisocyanate; 

2-methylpentane-2, 4-diisocyanate; 

octane-3 ,6-diisocyanate; 

3,3-dinitropentane-l,5-diisocyanate; 
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octane-l,6-diisocyanate; 
hexamethylenedisocyanate . 

Water-swellable polyurethane prepolymer (1) of the present 
invention can be obtained by conventionally reacting 
polyetherpolyol represented the general formula (1) and 
polyisocyanate so«t6 get- 1.5- 10 % (preferably 1.5 - 5 %) of 
the terminal NCO group content. The reaction can be executed for 
example by heating reactants at the temperature 80 - 90°C for 2- 
3 hours. 

The preferred examples of the polyhydric alcohols which 
corresponds * 2 m the above general formula (II) are same 
alcohols such as di, tri, tetra, penta, or hexahydric alcohols 
mentioned above in the description of R. 

Polyetherpolyols represented by the above general formula 
(ID can be obtained by adducting alkylene oxide having 3-4 
carbon atoms to said polyhydric alcohols with conventional 
method, eo as to get proper molecular weight. The examples of the 
alkylene oxide having 3-4 carbon atoms are propylene oxide and 
butylene oxide. Among of them, propylene oxide is particularly 
preferable. 

It is preferred to use the polyetherpolyol having 1000 - 
9000 of molecular weight, particularly 2000 - 9000 in the case of 
tri or more functional polyetherpolyol. 

It is preferred to use, as the non water-swellable 
polyurethane prepolymer (2) of the present invention, the 
terminal NCO group containing prepolymer obtained by reacting 
polyisocyanate with the mixture of difunctional polyetherpolyol 
obtained by originating from dihydric alcohols such as propylene 
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glycol and trifunctional polyetherpolyol obtained by originating 
from trihydric alcohols such as glycerol. It is specially 
preferred to mix di and trifunctional polyetherpolyol on the 
weight ratio 9:1-1:9. 

The suitable polyisocyanates used for preparing polyurethane 
prepolymer (2) are same isocyanates mentioned above in the 
description of polyurethane prepolymer (1). Particularly, 4-4'- 
diphenylmethanediisocyanate (MDI) is desirable for sealant's good 
adhesiveness • 

Polyurethane prepolymer (2) of the present invention can be 
obtained by reacting conventionally polyethers and 
polyisocyanates for example at the temperature 90 t for 3 hours* 

Filler (3), another essential component of the sealant of 
the invention, can be selected from following materials; calsium 
carbonate, pearlite, silicone oxide, talc, vermiculite, 
wollastonite/ glass, carbon black and so on. Among of them, one 
or more than one material can be selected. Calsium carbonate, 
silicon oxide, titanium oxide, and carbon black are mostly 
desirable filler. 

The sealant composition of the present invention can be 
included various plasticisers, thixotropic agents, or asphalt 
materials if necessary. Typical examples of the plasticisers are 
dioctylphthalate, of the thixotropic agents - bentonite, metal 
soap, hydrogenated castor oil, or asbeste powder, of the asphalt 
materials - coal tar, wood tar, oil gas tar, petroleum asphalt, 
or pitch. 

The polyurethane sealant of the present invention can be 
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prepared by adding filler (3) to non water-awel labl. polyurethane 
prepolymer (2) to form one-package sealant (non water-swe liable), 
further adding water-swellable polyurethane prepolymer (1) to the 
resulted one-package sealant. Plasticisers, thixotropic agents, 
and asphalt materials are preferably added with filler (3). 

The preferred sealant composition of the present invention 
comprises 100 weight parts of non water-swellable prepolymer (2), 
2 - 100 (more preferably 10 - 70) weight parts of filler (3), and 
20 - 100 (more preferably 30 - 70) weight parts of water- 
swellable prepolymer (1) . 

The sealant of the present invention can be used, for 
examle, for sealing, binding, or caulking materials in each joint 
of corrugated board, slate, plastic sheets, alminum sheets, sheet 
zinc, glass, concreat, tile pipes, road coating, floor coating, 
motor vehicles, boats, planes, or pipings in the field of 
building and construction. N 

The sealant of the present invention can be applied, for 
examle, by pouring into the joint with caulking gun, coating on 
the surface of the material with brush, or setting cured sealant 
to the joint. 

[Effect of the Invention] 

The effect of the present invention is to provide a water- 
swellable moisture-curing one-package polyurethane sealant of 
which storage stability is improved. Another effect of the 
present invention is to provide a water-swellable moisture- 
curing one-package polyurethane sealant which has good mechanical 
strength and excellant water stopping effect. 
[Brief description of the Drawings) 
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Fig. 1 is a graph showing the change of sealant's water 
swelling percent for time elasping. 

Fig. 2 is a rough cross-section view of an apparatus used 
for water stopping test of water-swellable sealant. 

1. steel vessel 

2. polyurethane sealant 

3. water pouring mouth 

4. water pressure gauge 
(Preferred Embodiment of the Invention] 

Hereinafter part means weight part* 
EXAMLE 1 

313 parts of 4,4'-diphenylmethanediisocyanate and 1500 parts 
of polyether having molecular weight 4500 obtained by adducting 
propylene oxide to glycerol were mixed and reacted at 90 °C for 3 
hours conventionally to obtain polyurethane prepolymer containing 
3.5% of terminal NCO group content. (Prepolymer A) 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer A. to obtain sealant 
composition. 

20 parts of trifunctional polyether having 7000 of molecular 
weight and 80% of oxyethylene unit content obtained by adducting 
in random propylene oxide and ethylene oxide to glycerol and 80 
parts of difunctional polyether having 5000 of molecular weight 
and 70% of oxyethylene unit content obtained by adducting in 
random ethylene oxide to propylene glycol were mixed. 
Toluenediisocyanate was added to the resulted polyether mixture 
and reacted at the temperature 90 °C for about 3 hours to obtain 
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water-swellable polyurethane prepolymer having 1.8% of terminal 
NCO group content. (Prepolymer B) 

30 parts of Prepolymer B was added to 100 parts of the 
sealant composition to obtain water-swellable moisture-curing 
one-package polyurethane sealant. 

Resulted sealant had good stability and availability after 6 
months storage in the atmosphere of the nitrogen gas. In order to 
estimate the sealant's poperties, it was coated on the glass 
plate in thickness of 2 mm and cured at the room temperature. 
The mechanical strength of cured sealant was measured and 
illustrated in Table 1. 
COMPARATIVE EXAMPLE 1 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer B to obtain sealant 
composition. The sealant composition remarkably increase its 
viscosity for 5 days in the atmosphere of nitroge gas and half- 
cured for 10 days. It is obvious that the storage stability of 
the sealant composition of Comparative example 1 is extreamly 
poorer than that of the sealant of Examle 1. 
EXAMPLE 2 

313 parts of 4 / 4 , -diphenylmethanediisocyanate and 2250 parts 
of polypropyleneglycol were mixed and reacted at 90 °C for 3 hours 
conventionally to obtain polyurethane prepolymer containing 2.5% 
of terminal NCO group content. (Prepolymer C) 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer C to obtain sealant 
composition. 

30 parts of Prepolymer B was added to 100 parts of the 



13 

0189484 



sealant composition to obtain water-svellable moisture-curing 
one-package polyurethane sealant. 

Resulted sealant had good stability and availability after 6 
months storage in the atmosphere of the nitrogen gaB. The 
sealant's poperties measured by the same method in Examle 1 was 
shown in Table 1. 
COMPARATIVE EXAMPLE 2 

Prepolymer A and B obtained in Example 1 were mixed by the 
weight ratio 10 i 3. 23 parts of calsium carbonate and 10 
parts of titanium oxide were added to 100 parts of resulted 
prepolymer mixture to obtain sealant compasition. The sealant 
composition remarkably increased its viscosity for 5 days in the 
atmosphere of nitrogen gas and half-cured for 10 days. It is 
obvious that the storage stability of the sealant composition of 
Comparative example 2 is extreamly poorer than that of the sealnt 
of Examle !♦ 
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SEALANT COMPOSITION 

(PARTS) 



SEALANT PREPARING 



PREPOLYMER A 100 
(NON WATER-SWELLABLE) 

EXAMPLE 1 FILLER 33 

PREPOLYMER B 40 
(WATER-SWELLABLE) 



Water-swellable sealant 
was obtained by adding 
Prepolymer B to the 
mixture of Prepolymer 
A and filler 



COMPARATIVE 
EXAMPLE 1 



PREPOLYMER B 100 
(WATER-SWELLABLE) 



FILLER 



33 



Sealant composition was 
obtained by mixing 
Prepolymer B and filler 



PREPOLYMER C 100 
(NON WATER-SWELLABLE ) 

EXAMPLE 2 FILLER 33 

PREPOLYMER B 40 
(WATER-SWELLABLE) 



Water-swellable sealant 
was obtained by adding 
Prepolymer B to the 
mixture of Prepolymer 
C and filler 



COMPARATIVE 
EXAMPLE 2 



PREPOLYMER A 100 
(NON WATER-SWELLABLE) 

PREPOLYMER B 30 
(WATER-SWELLABLE) 



Sealant composition was 
obtained by adding 
filler to the mixture 
of Prepolymer A and 
Prepolymer B 



FILLER 
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STORAGE 
STABILITY 



CURING PROPERTY 
(2mm thickness) 



PROPERTIES 10 DAYS 
AFTER CURING 



EXAMPLE 1 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 30 
Tensile strength 

28 kgf/cra 2 
Elongation 1750 % 



COMPARATIVE 
EXAMPLE 1 



Viscosity increasing for 5 days 
Half-cured and unavailable for 10 days 
in the nitrogen gas 



EXAMPLE 2 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 27 
Tensile strength 

25 kgf/cm 2 
Elongation 1690 % 



COMPARATIVE 
EXAMPLE 2 



Viscosity increasing for 5 days 
Half-cured and unavailable for 10 days 
in the nitrogen gas 
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EXAHLB 3 

20 parts of Afunctional polyether having 5000 of molecular 
weight obtained by adducting propylene oxide to glycerol and 80 
parts of difunctional polyether having 5000 of molecular weight 
obtained by adducting propylene oxide to propylene glycol were 
mixed. 14 parts of 4,4'-diphenylmethanediisocyanate was added to 
the resulted polyether mixture and reacted to obtain polyurethane 
prepolymer having 2.5% of terminal NCO group content. (Prepolymer 
D) 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer D to obtain sealant 
composition. 

20 parts of trifunctional polyether having 5000 of molecular 
weight and 70% of oxyethylene unit content obtained by adducting 
in random propylene oxide and ethylene oxide to glycerol and 80 
parts of difunctional polyether having 5000 of molecular weight 
and 70% of oxyethylene unit content obtained by adducting in 
random ethylene oxide to propylene glycol were mixed. 
Toluenediisocyanate was added to the resulted polyether mixture 
and reacted at the temperature 90*C for about 3 hours to obtain 
water-swellable polyurethane prepolymer having 2.0% of terminal 
NCO group content. (Prepolymer E) 

30 parts of Prepolymer E was added to 100 parts of the 
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sealant composition to obtain water-swel lable moisture-curing 
one-package polyurethane sealant. 

Resulted sealant had good stability and availability after 6 
months storage in the atmosphere of the nitrogen gas* 
COMPARATIVE EXAMPLE 3 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer E to obtain sealant 
composition. The sealant composition remarkably increased its 
viscosity for 5 days in the atmosphere of nitrogen gas and half- 
cured for 10 days. It is obvious that the storage stability of 
the sealant composition of Comparative example 3 is extreamly 
poorer than that of the sealant of Examle 3. 
EXAMPLE 4 

23 parts of calsium carbonate and 10 parts of titanium oxide 
were added to 100 parts of Prepolymer A to obtain sealant 
composition. 

50 parts of Prepolymer B was added to 100 parts of the 
sealant composition to obtain water-swel lable moisture-curing 
one-package polyurethane sealant. 

Resulted sealant had good stability and availability after 6 
months storage in the atmosphere of the nitrogen gas. 

Table 2 shows properties of sealants obtained in Example 
3, 4, and Comparative example 3. 
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TABLE 2 



STORAGE 
STABILITY 



CURING PROPERTY 
(2mm thickness) 



PROPERTIES 10 DAYS 
AFTER CURING 



EXAMPLE 3 



Stable for 6 
months in the. 
nitrogen gas 



Surface tack 
free i 1 day 
Complete 
curing i 1 
and half day 



Shore A hardness 25 
Tensile strength „ 
20 kgf/cm 2 
Elongation 1600 % 



COMPARATIVE 
EXAMPLE 3 



Half-cured and unavailable for 10 days 
in the nitrogen gas 



EXAMPLE 4 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 28 
Tensile strength 

26 kgf/cm 2 
Elongation 1670 % 



Fig. 1 shows water swelling percentage of water-swel lable 
moisture-curing one-package polyurethane sealant obtained in 
Example 1 to 4. Following is the test method ♦ 

Cured sheet was obtained by coating the sealant on the glass 
plate in thickness 2 mm and leaving 10 days in the room 
temperature. Obtained sheet was cut in 2 x 5 cm sample piece* 
Each sample piece was immersed in the water and the weight 
increase was measured as time elasped. 

water swelling percentage {%) » (B - A) X 100 / A 
A : the weight of the sample piece before water immensed (g) 
B : the weight of the sample piece after water immensed (g) 
Fig. 1 al9o shows as a control water swelling percent of non 
water- sellable sealant obtained by mixing filler with Prepolymer C. 
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Fig 1 teaches that water swelling property of the sealants 
obtained in Example 1 to 4 are excellent* 

Water stopping effect of the sealant was tested as method 
illustrated in Fig 2. The polyurethane sealants 2 obtained in 
Examle 1 to 4 were coated on the joint of steel vessel 1 which 
comprises upper and lower parts. After 2 day's curing, water was 
poured into the vessel 1 through its water pouring mouth 3. 

There were no water leakage from joint on the water pressure 3 
kg/cm 2 . This means that the Bealant of the present invention has 
excellent water stopping effect. 
EXAMPLE 5, 6, 7, 8 

Fillers shown in Table 3 were added to 100 parts of 
Prepolymer D obtained in Example 3 to obtain sealant 
compositions. 30 parts of Prepolymer E obtained in Example 3 was 
added to 100 parts of each sealant composition to obtain water- 
swellable moisture-curing one-package polyurethane sealant. 
Resulted sealant had good stability and availability after 6 
months storage in the atmosphere of the nitrogen gas. Table 3 
shows their properties. 



TABLE 3 
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FILLERS (PARTS) 

^ m D calsium carbonate 20 

EXAMPLE 5 2) silicone oxide 10 

3) calsium hydroxide 2 

• 4) carbone black 2 

^ fcm _ 1) calsium carbonate 20 

EXAMPLE 6 2) talc 10 

3) glass powder 3 

_ 1) calsium carbonate 20 

EXAMPLE 7 2) vermiculite 10 

3) carbon black 2 

1) calsium carbonate 20 

EXAMPLE 8 2) wollastonite 10 

3) titanium oxide 2 



STORAGE 
STABILITY 



CURING PROPERTY 
(2mm thickness) 



PROPERTIES 10 DAYS 
AFTER CORING 



EXAMPLE 5 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 26 
Tensile strength 

23 kgf/cra 2 
Elongation 1610 % 



EXAMPLE 6 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 28 
Tensile strength 

27 kgf/cm 2 
Elongation 1570 % 



EXAMPLE 7 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 26 
Tensile strength 

24 kgf/cra 2 
Elongation 1600 % 



EXAMPLE 8 



Stable for 6 
months in the 
nitrogen gas 



Surface tack 
free : 1 day 
Complete 
curing : 1 
and half day 



Shore A hardness 27 
Tensile strength _ 
25 kgf/cm 2 
Elongation 1590 % 
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CLAIMS 

[ 1 ] The water -s we 1 labl e moisture-curing one-package 
polyurethane sealant comprising; 

(1) water-swellable polyurethane prepolymer having 1.5-10 % of 

terminal NCO grpup content obtained by reacting polyisocyanate 

..>-.- 

with one or more polyetherpolyol having the following general 
foumula , 

R[ (OR^) n OH]p (I) 

(where R is polyhydric alcohol radical; (ORi) n is polyoxyalkylene 
chain comprising 50-90 weight % of oxyethylene unit and 50-10 
weight % of oxyalkylene unit having 3-4 carbon atoms; n is the 
number which represents the polymerization degree of said 
polyoxyalkylene chain, such n restricts the hydroxy group 
equivalent of said polyetherpolyol (I) 500 - 4000; p is the 
number of 2-8) ^ 

(2) non water-swellable polyurethane prepolymer having terminal 
NCO groups obtained by reacting polyisocyanate with one or more, 
polyetherpolyol having the following general foumula, 

*2t< OR 3>m OHl g 

(where R 2 is polyhydric alcohol radical; (OR 3 ) m is 
polyoxyalkylene chain comprising oxyalkylene unit having 3-4 
carbon atoms; m is the number which represents the polymerization 
degree of said polyoxyalkylene chain, such m restricts the 
hydroxy group equivalent of said polyetherpolyol (II) 500 - 4000; 
q is the number of 2-8) 
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and (3) filler. 

[ 2 ] The polyurethane sealant according to claim 1, comprising 
20 - 100 weight parte of said water-swel lable polyurethane 
prepolymer (1) 

100 weight parts of said non water-svellable polyurethane 
prepolymer (2) 

2 - 100 weight parts of filler (3). 
I 3 ] A method of preparing waterr-swel lable moisture-curing 
one-package polyurethane sealant comprising; 

(a) mixing filler (3) and non water-swel lable polyurethane 
prepolymer (2) having terminal NCO groups obtained by reacting 
polyisocyanate with one or more polyetherpolyol having the 
following general foumula, 

R 2l< OR 3>m OH Jq 

(where R 2 is polyhydric alcohol radical; (OR 3 ) m is 
polyoxyalkylene chain comprising oxyalkylene unit having 3-4 
carbon atoms; m is the number which represents the polymerization 
degree of saia polyoxyalkylene chain, such m restricts the 
hydroxy group equivalent of said polyetherpolyol (II) 500 - 4000; 
q is the number of 2-8) to form non water-swel lable polyurethane 
composition, 

(b) adding water swellable polyurethane prepolymer having 1.5-10 
% of terminal NCO group content obtained by reacting 
polyisocyanate with one or more polyetherpolyol having the 
following general foumula, 



RKOR^OHJp (I) 



22 

' ' ) I < 1 ii r ■ i • , 

----- 0169484 
(where R is polyhydric alcohol radical, ( 0Rl ) n is pplyoxyalkylene 
chain comprising 50-90 % of oxyethylane unit and 50-10 % of 
oxyalkylene unit having 3-4 carbon atom; n is the number which 
represents the polymerization degree of said polyoxyalkylene 
chain, such n restricts the hydroxy group equivalent of said 
polyetherpolyoi (I) 500 - 4000, p is the number of 2-8) 
to said non water-swellable polyurethane composition. 
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days when a sample has been inrrerged 
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